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The present invention relates to a closed injection 
moulded closure according to the precharacterizing 
clause of independent Patent Claim 1. 

The prior art discloses various plastics closures 
having snap-on hinges, p fo N^nable them to function, 
they must for technical reasa^^is generally be produced 
in the open position. y ^For cost reasons, however, 
attempts have been made to injection mould such 
closures in the closed state, especially to reduce 
the mould cost and the production costs, inter alia 
with avoidance of the so-called covering process. 
Closed injection moulded closures are accordingly 
advantageous as they are cheaper, permit a simpler 
mould and furthermore offer the opportunity of 
integrating an original warranty seal without 
substantial additional cost. Examples of suitable 
original warranty seals are tear-off lips or weak 
points in the form of thin connecting webs. These 
tear-off lips or thin areas must be removed or 
deliberately destroyed on opening for the first time. 
Particularly in the case of foods, medicaments or 
products for infants, product safety is having to 
meet increasing legal requirements, which further 
increases the interest in corresponding closures 
having original warranty seals. 

The prior art discloses individual one-part closed 
injection moulded closures which however are not 
convincing in their mode of operation. Mainly owing 
to too small an opening angle, a poor snap-on effect 
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and inadequate design as well as insufficient 
sealing, these closures have not become established 
on the market. In the opened position, the movable 
closure part is in such an unfavourable position that 
5 it constantly and unavoidably comes into contact with 
thp. r pntfinjt s and thus becomes soiled. ^Moreover"^ this 
closure part is so close to the poin?ang opening that 
it blocks said opening visuallv/^ From the point of 
view of injection moulding t(^o . these closures are 


0 not without problems./ Asymmetrical flow paths, an 


unfavourable arrangement of the film hinges and 
cooling problems are only a few of the problems. 
Owing to the system itself, these disadvantages 
cannot be overcome. In particular, the main hinge 
15 connections between the closure parts, which force 
the closure parts to form a rotational movement and 
limit the kinematics of closure are troublesome and 
particularly disadvantageous. 

20 For example, EP 0 532 471 describes a closure which 
has the disadvantages described above. The lower 
closure part is connected to the movable upper 
closure part by means of a main hinge connection and 
two laterally arranged tension bands. The hinge 

25 connections and the tension bands must be arranged in 
such a way that they are on the one hand capable of 
being removed from the mould and are accessible from 
both sides (outside and inside) . The unavoidable main 
hinge connection results in the closure parts having 

30 to be arranged very close together, with the 
correspondingly adverse effect on the opened state. 
The accessibility of the hinge region, which is 
essential for production, moreover means that the 



wo 00/44638 3 PCT/CH99/00510 

tension bands cannot be designed in any desired 
manner and the angle between open and closed 
positions remains in the region of 80° or less. In 
addition, the upper closure part in the open position 
is in a poor, unstable and random arrangement 
relative to the spout. An insufficient snap-on effect 
and, the absolutely unfavourable position of the upper 
closure part relative to the lower closure part in 
the opened position are obstacles to effective 
operation. ^ Problems y^ith the flow p aths and poor 
design are fu rtjrfer weakn esses ^/ ^The main hinge 
connection moreover results in the closure parts 
moving along circular paths and therefore being 
subject to considerable restrictions with regard to 
the spatial arrangement. 

The disadvantages described above cannot be overcome 
by means of the conventional closures which are known 
from the prior art. 

It is therefore an object of the present invention to 
provide a closed injection moulded closure which does 
not have the disadvantages known from the prior art 
and which has a large, adjustable opening angle and a 
substantial snap-on effect. It is also an object of 
the present invention to provide a closure in which 
the movable closure part in the open position can be 
arranged so that it is away from the mouth region of 
the spout. In addition, the closure should, if 
desired, offer the possibility of being child-proof 
and secure during transport and should provide a good 
seal even in the case of contents with gas pressure. 
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P This objecjfef is achieved by the invention defined in 


The invention disclosed here avoids in advance the 
5 bottlenecks to which constructions according to the 
prior art are subject, by deliberately avoiding a 
main hinge connection between the closure parts. The 
movable closure part is positioned outside the zone 
of the spout or opening. Consequently, soiling of the 
10 movable closure part by the contents and visual and 
functional blocking are prevented. The snap-on effect 
is established and predetermined in a specific manner 
in line with the requirements. Owing to the absence 
{|i of a main hinge, it is also possible for the first 

'jl 15 time to realize substantially symmetrical flow paths 


in the hinge region in the case of closed injection 
moulded closures. As a result of this, problems such 


4f as material backflow and cold welds do not occur. 

20 Because the connection lacks a main hinge, it is 


furthermore achieved that the closure parts no longer 
I move along circular paths relative to one another. 

The spatial trajectories instead correspond to 
adjustable movement paths which are adapted to the 
25 respective requirements. High spouts and other 
obstacles are overcome in a specific manner. The 
invention envisages that closed injection moulded 
closures can be produced with avoidance of the known 
disadvantages, with or without original warranty 
30 seals and with a good design. If desired in a 
specific case, child-proof properties and security 
during transport as well as particular sealing in the 
case of contents with gas pressure can be provided. 
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Embodiments of the invention are explained in more 
detail with reference to the following Figures: 

Figure 1 schematically shows a closure according to 
the prior art; 

Figure 2 schematically shows a closure according to 
the invention disclosed here; 

Figure 3 shows a preferred embodiment of a closure 
according to the invention; 

Figure 4 shows a closure according to Figure 3 , in 
the open position; 

Figure 5 shows a closed injection moulded closure 
with hinge connection arranged at the top. 

Figure 1 shows a schematic side view of a closed 
injection moulded closure 1, as known from the prior 
art. A lower closure part 2 and a movable upper 
closure part 3 can be seen. The upper closure part 3 
is connected to the lower closure part 2 by means of 
a conventional snap-on hinge 4. The snap-on hinge 4 
consists of a main hinge connection 5 and two tension 
bands 6.1 and 6.2 (because of the direction of view, 
only the tension band 6.1 is visible here) which each 
connect the lower closure part 2 to the upper closure 
part 3 and as a rule are arranged by the side of the 
main hinge connection 5. Instead of tension bands 
6.1, 6.2, there are also other known elements, such 
as toggle levers, etc., which are not used in 
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practice in closed injection moulded closures owing 
to various disadvantages. The main hinge connection 5 
forms a direct hinge connection with only one hinge 
axis between the lower closure part 2 and the upper 
closure part 3. This hinge axis of the main hinge 
connection 5 is parallel to the direction of view in 
the representation shown here. Owing to the main 
hinge connection 5 having a hinge axis, all parts 
rotate relative to one another along circular paths. 
In order to be able to produce the closure 1 in the 
closed position of the upper closure part 3, the main 
hinge connection 5 and tension bands 6.1, 6.2 and in 
particular their connections to the closure parts 2 
and 3 must be arranged in such a way that they are 
accessible in the injection mould (not shown) from 
the inside of the closure (arrow 10) and from the 
outside of the closure (arrow 11) . Particularly the 
main hinge is difficult to form. Owing to these 
facts, the function (snap-on effect) and the 
arrangement (open position) of the upper closure part 
in the case of the closures known from the prior art 
are very restricted and inadequate. A typical open 
position of the upper closure part 3 is represented 
by an upper closure part 7. The open position of the 
tension bands 6 is represented by tension bands 8.1, 
8.2 (only one can be seen). Owing to the unavoidable 
main hinge connection 5 in this closure concept, the 
closure 1 shown here has a small opening angle of 
about 80° and a poor snap-on effect. 


Wgtl'te — 2 — ychemaLlcally shows a cToseH lii'j^ilLLdp 
moulded closure 2 0 according to the invent^n 
disclosed here. The closure 20 consists of a Drawer 
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:losure part 21 and an upper closure part 22, which 
shown here in the closed position in which it is 
al^o produced. According to the invention, the 
clo^re 20 shown here has (in contrast to the prior 
art) \o main hinge connection (cf. Figure 1) between 
the cl3*§ure parts 21 and 22. The closure parts 21 and 
22 are i\astead actively connected to one another by- 
two, pref durably symmetrically formed, elements 23.1 
and 23.2 (owing to the direction of view, only one 
element 23.l\is visible) and four hinge connections 
24.1, 24.2, ^.1 and 25.2. Two hinge connections 
24.1, 25.1 and 2^.2, 25.2 each border an element 23.1 
and 23.2, respectively, on non-adjacent sides and 
connect it to t\e closure parts 21 and 22, 
respectively. The hiNjge connections 24.1 and 25.1, 
and 24.2 and 25.2, respectively, make an angle ^ (cf. 
also Figure 3) with o^e another. The two planes 
defined by the hinge con^ctions 24.1 and 25.1, and 
24.2 and 25.2, respectively (not shown) in turn make 
an angle (0. By varying the ^gles CO and ^ and their 
ratio to one another, the ajiap-on effect and an 
opening angle a of the closurA are determined. The 
relationship between the opening: angle a and the 
angles CO and <j) is given by the follqwing formula: 


<[) = 2 • arctan 


sin (a / 2) 
1 - cos (a / 2) 


sin(c\/ 2) 


To be able to produce the closure 20 in\the closed 
position, the elements 23.1 and 23.2 andXthe hinge 
30 connections 24.1, 24.2, 25.1 and 25.2 are ar^nged in 
such a way that they are accessible in the mould from 
the inside of the closure (arrow 27) and fr\m the 
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^Qkk^^ ^d c " o£ the oJ^o sA^^&e — (^"^-^^^'^ '^Q? ^nr l can 
from the mould. For this purpose, the connecji^ang 
elements 23.1, 23.2 and the associated Xhlnge 
connections are arranged in a surface ^ich is 
inclined relative to the closure axis. X^eferably, 
hinges according to the patents EP XO 746 512, 
PCT/EP96/2780 or the Patent/ Application 

PCT/1999/00277 of the same Applicant/are used for the 
closure, the contents of y/hich are hereby 
incorporated by reference with a^egard to the details 
of the design of the hinges. Particularly in the case 
of closures having curvec^ contours in which the 
connecting elements 23.1/ 23.3 have a corresponding 
convexity or curvaturfe owing to their contour 
integration, the hing/ according to PCT/EP96/2780 is 
advantageous since /the elastic strain of the long 
edge 46 (cf. Figij/e 3) under tension has the desired 
trii billet 


-A tyfH-'--=rh-^r'^r POP"'^'''^^ '^f ^^'^ nppny--rn-r>P;iirR parr, 
is represented by an upper closure part 29^^x^The 
corresponding open positions of the element/23.1 or 
23.2 and of the hinge connection 25. 1^^ 25.2 are 
represented by an element 3 0.1 or 3-0^2 and a hinge 
connection 31.1 or 31.2. By a^^cdTding a main hinge 
connection between the closure parts 21 and 22, it is 
possible to arrange the .upper closure part 22 in its 
open position (upper>^losure part 29) in such a way 
that an optimal^and, if required, predeterminable 
opening angi^ and an adjustable snap-on effect 
result. Tj3^ predetermined opening angle is preferably 
in th^ range from 15 0^ to 18 0° but may also be 
ad^te6^.J^rer'-T^€l{er requirements. On comparison of the 
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•-<ilutiUrb!y — shown i n Figtrre — ± — (.pa?«rr--a^:fe-H-aiid FiyuieJ^ 

(invention) , the surprising importari£i©--'-''''of the 
invention disclosed here for clpsu-res produced in the 
closed state will be£i.ome'"''clear to the person skilled 


'SSL-Xiieart. 


-Shows an embodiment of a cIosuxjS- 


according to the invention in a perspective view, 
lower closure part 21 and an upper closure part/ 22 
can be seen. These are connected to one another by 
means of two elements 23.1 and 23.2 and foy^ hinge 
connections 24.1, 24.2 and 25.1, 25.2, respectively, 
which border said elements. The hinge /connections 
24.1 and 25.1, and 24.2 and 25.2, reso/ctively , each 
together define a plane 31 or 32, respectively, and 
make an angle ^ with one another, Tne edges 45 closer 
to the apex of the angle / (j) are preferably 
substantially pressure-resistant. The planes 31 and 
32 in turn make a solid angle^co with one another. The 
planes 31 and 32 are inclined relative to the closure 
axis in such a way thay they are further away from 
the closure axis ±t{ the region of the lower 
connection (lower closure part 21) than in the region 
of the upper connection (upper closure part 22) . This 
permits demouldability of the closure while also 
making it possable to form the desired hinge. In the 
embodiment siiown, the connecting elements 23.1, 23.2 
are integrated into a convex outer contour of the 
closure/ with a correspondingly acute angle O) 
(< 18/°) between the planes 31 and 32. In other 
emb^iments having a concave outer contour, an obtuse 
ay^le {> 180°) is enclosed between the two planes 31, 
32T'"1lie''liinge connections 24.1, 24.2 and 25.1, 25.2 
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are pr^-^exaMry — f'tTm fflnges as Known f^e-om — feiie — p rior y 
art. The desired bending ranges can however also h4 
different. In the closed position shown here, yxhe 
closure 20 is preferably produced by meazfs of 
injection moulding. The closure parts 21, / 22 and 
23.1, 23.2 and the hinge connections 24/l, 24.2, 
25.1, 25.2 are functionally separated/ from one 
another here by all-round gaps 33 to 38^ so that the 
movable upper closure part 22 can assmne at least two 
spatially defined and stable positixins relative to 
the lower closure part 21. There a/e unstable states 
(dead points) between these stable positions so that 
the upper closure part 22 automatically attempts to 
achieve the nearest stable position and hence has a 
snap-on effect. In certain stable positions, in 
particular in the closed /position of the closure 20 
shown here, the closure parts 21, 22, 23.1, 23.2, 
24.1, 24.2, 25.1, 25^2 are in substantially stress- 
free states (geometric deformations) . In addition to 
these stress-free, /stable positions, non-stress-free 
stable positions/ are also possible. In these 
positions, the elements 23.1 and 23.2 and the hinge 
connections 24^1, 24.2, 25.1, 25.2 are typically 
under a torsional stress and the secondary stresses 
caused there'by. The elements 23.1 and 23.2 are formed 
along a shorter free edge 45.1 or 45.2 in such a way 
that they do not buckle under the pressures 
occurrir^. The longer free edges 46.1 and 46.2 are 
preferably designed in such a way that they lengthen 
elas/ically and reversibly under the tensile stresses 
occtirring. This can be achieved, for example, by a 
tl/ree-dimensional curvatur e or specific cho ice of 
tfrarteMrai-r'Tlie^ parts 21 and 22 advantageously-^ 
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Lin e l ^tio - ity oo that, — if r pquired, thev 
undergo reversible elastic deformation under y^e. 
loads occurring. The elements 23.1 and J^'^ 
advantageously formed in such a way thaj^-^hey deform 
in a controlled manner owing to the/^€orsional forces 
occurring. The coordination betw^^ the closure parts 
21 and 22 is adjustable ^€hrough the torsional 
rigidity of the elements/23 . 1 , 23.2. The desired 
snap-on effect can thus be achieved by the closure 
parts or by the copliecting elements individually or 
in combination with one another. Owing to the low 
torsional rigidity of the elements 23.1 and 23.2, it 
is possible^ to achieve intermediate states in which 
the cloamre parts are stable relative to one another 
but do not assume tension-free positions. Closures 
havi/ng a plurality of open positions can thus be 


KThf^ r1 os A^^rtr partis are seuaraued^'-fT TOm 0!RC ^ ■ aiiuLhbi "''5v 
the gaps 33 to 38 so that the closure 20 can ^e 
opened and closed. The gaps 33 to 3 8 are form^ in 
such a way that they are optimally accessibH^e in the 
mould and can be removed from the mould. >^lements 39 
are present in the gap 3 3 of the ejnbodiment shown 
here. Said elements additional ly^<5rinect the closure 
parts 21 and 22. The elements 3^9 are designed in such 
a way that, if required, ^they serve as predetermined 
breaking points which a2?e destroyed when the closure 
is first opened. The-^lements 39 may also be in the 
form of all-;r6urid, membrane -like predetermined 
breaking no-irnts which enclose one or more desired 
sectparST A 
c1 



consumer can thus recognize^ whether the 


s — aTTeaHy been opened before purchase 
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^^/:xD^s4.^^±n3LT''^^ Tne elements 3T"also sei 

' for preventing unintentional opening dur^^lig 

transport, since a greater force has to be overcome 

on opening for the first time. In addition/ to the 

5 above-mentioned points, the elements 39 alsp serve as 

flow aids in the production of the closure 20, in 

order to achieve better filling of the tnould. Instead 

of elements 39, other equivalent me^s (not shown) 

are also possible, for example in /the form of tear- 

10 off lips, which have to be removejd before opening for 

the first time, for example by tearing off. 

Integrations of further functions are not hindered. 

The course of the gaps 33 1^ 38 can be substantially 

freely chosen provided that there is no impairment of 

^ 15 the mode of operation of the closure and the 

til / 

producibility . The /elements 23.1 and 23.2 are 

preferably integrat>^d into the outer contour of the 

closure parts 2n^/and 22. In the invention disclosed 

here, the design is subject to few limits, in 

/ 

=«t 20 contrast to /the prior art. Here, the elements 23.1 

Iji and 23.2 a4:e adapted to the outer contour of the 

closure a'nd are integrated therein. Of course, they 
\ may also have another design or may be flat. If 

required, they may have a connection to one another. 
25 An ^Advantageous connection can be realized, for 
example, in the form of a further (straight) hinged 
^nnection, in the form of a film hinge in the case 

' 3 0 ^ /iguit^e 4 — sitew«— th e ciosxirie— ^^a cc o r d inq to Figure^ 3^ 

in the opened position, in a perspective- sectional 
view. Here, the cloaur-e- 2*0" Is pressed onto a bottle 
50 and^ ther'ebylf-asten*ed~ HereT^the" upp*er--ciosur.e_part 


m 
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22 prpfif^nt- — i¥k — a — strarbl-e — open position swiveTled 
180° backwards so that a pouring opening 51 for 
pouring out the content contained in the bottle 50 is 
unobstructed. In the embodiment shown here, upper 
closure part 22 is present in an oblique position 
above the lower closure part 21 so that it does^ not 
hinder pouring and the spout 51 is visually not 
concealed. Because the main hinge connection /has been 
avoided according to the invention and owimg to the 
length of the connecting elements 23.1, y23. 2, it is 
possible to bring the upper closure part: 22 into this 
position in a closed injection moulde^d closure 20. In 
the case of the closures known from/the prior art, an 
upper closure part generally hdmders pouring. The 
elements 39 were destroyed here on deliberately 
opening the closure 20. Residues of the elements 3 9 
are therefore present both on the lower closure part 
21 and on the upper cl^ure part 22. It is thus 
safely indicated to a iiser that the closure 20 was 
opened at least once. Tme closure parts 21, 22, 23.1, 
23.2, 24.1, 24.2, y25.1, 25.2 are advantageously 
substantially tensi/on-f ree in the open position of 
the closure 20 yshown here. This means that the 
closure parts 2^, 22, 23.1, 23.2 (except for the 
hinge connections 24.1, 24.2, 25.1, 25.2) are not 
subject to amy deformations. In the interior of the 
closure 23/ preferably in the region of the elements 
23.1 and/23.2, means 52 for partial stiffening of the 
closuro/^parts 21, 22, 23.1, 23.2 are present on the 
closufe parts 21, 22, 23.1, 23.2. The snap-on 
behaviour and the functionality of the closure 20 are 
t]/us infl uenced in a contro lled manner. Means 52 used 
'stiffening the closure parts are preferably rib^ 
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tfeieic^ regid*iis' or Other-; — faiUUlval-eR tL means . ^ 

A tubular element 53 which in this case has an edge 
55 thickened by means of a bead 54 is evident Jin the 
interior of the upper closure part 22. The element 53 
or the bead 54 corresponds, in a closed position of 
the closure 20, to the spout 51 of the pottle 50 or 
of an adapter between bottle and closure so that said 
bottle is sealed. The element 53, the/bead 54 and the 
spout 51 actively connected to them in the closed 
position of the closure 20 are advantageously 
designed in such a way that the sealing effect is 
adjusted proportionally to the/ internal pressure of 
the bottle 50. This can be /kchieved, for example, 
through the geometry of theytubular element 53 if the 
edge 55 or the bead 54 expands proportionally to the 
internal pressure and to/a greater extent than the 
increase in the diameter of the spout 51. 
Consequently, the edge/ 55 is pressed to a greater 
extent against the inn4r wall 56 of the spout 51 with 
increasing internal /pressure, with the result that 
the sealing effect As enhanced. Active element 57 is 
present on the in-side of the upper closure part 22. 
In the closed position of the closure 20, this active 
element 57 has^ an active connection to a counter- 
element, in t^his case an outer edge 58 of the bottle 
50, by virt/e of the fact that it grips under said 
counter-el/ment and thus prevents unintentional 
opening /of the closure 20, for example during 
transportation or in the case of high internal 
press^ares. This locking mechanism can be temporarily 
released here by lateral pressure on the upper 
closure part 22 in the direction of the arrows 59 and 
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60. As a result of the lateral pr essure, the u ppers 
closure part is detormea m such a way that the cartch 
57 moves in the direction of an arrow 61 ^^nd the 
active connection with the outer e,d^ 58 is 
temporarily broken. The closure ^2P'^can thus be 
opened. The locking mechanism^shown here is also 
particularly suitable for combination with a quality 
seal or original warran^t^^seal in the form of a tear- 
off lip (not shown) ^Of course, it is also possible 
to use more than^one catch 57 or to position said 
catch other>/lse. The effective ranges of the 
pressure^^must be appropriately adjusted. Thus, the 
clo^ja^^ according to the invention can be used even 
:fi^^tj:ij&— Ga^e— e€-^ngn ilrte-i^naL-pressures... . ^ 


^T lguJl ' g — 5 — shows — anuLher — embodiment — o-f — a — c - lo c urc -^ 1 
which is mounted on, preferably forced onto, / a 
container 12. The closure comprises a first, ^xed 
closure part 62 and a second, movable closiwre part 
63. The container 12 may have, in the regdon of its 
upper end 67, a complete opening which/ ''substantially 
extends over its total cross-sectilDn, or, in the 
region of the movable closure part 63, by a smaller 


opening which appears as soon/ as the movable closure 
part 63 opens. Arranged^ in the region of the 
transition 68 between the two closure parts are two 
connecting elements ?3.1, 23.2, which form the hinge 
connection between 'the two closure parts. In contrast 
to the closur^e's described above, the connecting 
elements are /arranged not by the side of the closure 
in an inclined surface but on the top of the closure 
(relativ/e to the closure axis) . The geometry of the 
two connecting elements 23.1, 23 ,2__i.s — ^preferably 
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designed so that the movable closure part perf ornriSx^a 

snap-on movement of about— 90'' — or^iafl^,^^ the ^f drmul-a'^ 

mentioned above in association with Fxqyyre 2 being 
used to obtain the desired o^eni^<^^Sinqle a. Of 
course, it is also possi^bl^/''^ to obtain other 
intermediate angles by corresponding modification of 
the hinge connections 2^^1, 25.1 and 24.2, 25.2. The 
avoidance, according to the invention, of a main 
hinge in combin'ation with the mutual arrangement of 
the^^^^cl^^;^^ permits such a closure having a 
la:t; :ge qB .en-irng^angle nrr- — - — — — — ^ _ 

The external geometry of the closure can have a 
convex shape, as shown here. However, closures in 
which the connecting elements are arranged in a 
depression or in which the external geometry is 
substantially concave can also be realized. The 
arrangement of the hinge connections in the upper 
region of the closure permits particularly 
advantageous hinges and predetermined breaking points 
for achieving an original warranty seal if, for 
example, the transition 68 between the two closure 
parts 62, 63 is not continuously separated but 
contains connections or connecting regions which have 
predetermined breaking points and are parted only on 
opening for the first time. According to the 
invention, it is possible to integrate the connecting 
elements 23.1, 23.2 completely into the closure 
contour so that a large number of closure designs are 
possible. For example, the movable closure part can 
be made smaller and can be surrounded by the fixed 
closure part so that, as a result of opening the 
movable closure part, an opening in the closure 
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itself is achieved and the container is not opened 
along its upper edge (press-on bead, weld, etc.), in 
contrast to the situation in the examples shown in 
this figure. Such a design of the movable closure 
part is particularly advantageous when it is 
necessary to provide an original warranty seal where 
the lid part and container may not be detachable from 
one another at any point . 

In particular embodiments, it is possible to provide 
more than two connecting elements 23.1, 23.2, and the 
arrangement of the further connecting elements should 
support the kinematics of the closure. The connecting 
elements can permit additional hinge movements, in 
accordance with solutions according to EP 0 746 512. 


